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X-Ray Scattering from Laser-Aligned Molecules
¢ The suppression of random gas-phase molecular orientations
aligned along the laser electric-field axis is being exploited for
both x-ray absorption and x-ray scattering. This may make it
possible to perform x-ray imaging of molecules that cannot

be crystallized.

* The electronic states reached by x-ray absorption are modified,
making it possible to substantially suppress x-ray absorption in
an otherwise strong x-ray absorber. This may be exploited to
imprint the shape of one or more laser pulses onto an x-ray pulse.

e X-ray absorption studies of laser-ionized atoms have made it
possible to directly observe the spatial alignment of the orbital
hole produced by the strong laser field. This work has implications
for attosecond science, which aims to control the dynamics of

electrons in matter.

Scientific Applications of Future
X-Ray Free-Electron Lasers (FEL)

¢ The high-intensity aspect of x-ray FEL will extend concepts of
nonlinear optics and strong-field physics to the x-ray domain.

e Calculations predict that the Linac Coherent Light Source focused
beam will be intense enough to ionize, in a single x-ray pulse, all
10 electrons of a neon atom.

e An understanding of x-ray/matter interaction at high intensity will be gained. This will enable the planned single-shot,
single-biomolecule experiments which seek to overcome the current limitations of protein crystallography.
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